The Ile2453Thr mutation in the ryanodine receptor gene 1 is associated with facilitated calcium release from sarcoplasmic reticulum by 4-chloro-m-cresol in human myotubes.
Central core disease (CCD) is a congenital disorder of skeletal muscle that is characterised histologically by typical central cores in type 1 skeletal muscle fibres. This disease is associated with malignant hyperthermia susceptibility and has been linked to the gene of skeletal muscle ryanodine receptor RYR1. In this study, we present a family with the spontaneous occurrence of the RYR1 Ile2453Thr mutation. Affected individuals were diagnosed as susceptible to malignant hyperthermia in the in vitro contracture test (IVCT) and showed histological signs of CCD. Myotubes were derived from the index patient. The calcium homeostasis in response to the ryanodine receptor agonist 4-chloro-m-cresol (4CmC) was investigated by calcium imaging using the Ca(2+)-sensitive fluorescent probe FURA 2. In the myotubes derived from the mutation carrier, the EC(50) of 4CmC was reduced to 94 micro as compared to 201 microM in a control group of 16 individuals non-susceptible to malignant hyperthermia. In the myotubes of the non-affected family members, the EC(50) was found within the same range as that of the control group. The reduction of EC(50) indicates a facilitated calcium release from sarcoplasmic reticulum in the myotubes of the index patient suggesting that the RYR1 Ile2453Thr mutation is pathogenic for the malignant hyperthermia susceptibility and CCD of the two affected individuals.